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323 25 2 223 2 2252 

O , Bi O , A1N, Cr-N, Ge — N N Si N RT$SiCfrbmftft%&ti:<bh— oflXfc 

3 2 3 3 4 

^)$r&tf£faW*LV\, fc*J, fg2^mftJgl06<D«£, iM^Ml M3 O 

c d 10 

(m*%)t$tUtm&* c, dRtfc+dtt^tt^tb, 5<c<45, 0<d<85, 25 

0-c-d 

<c+d<95^t5a{Cfc5-fcW*L<, 8<c<39, Kd<77, 26<c+d<90<£ 

mm^h^tmxmt.L\\ ^2^«#:sio6om^ m^(Mi o ) ( 

2 3 y 

D) (mol%) tmJtWi&. ytt20^y^95©ffifflfc*>5it* s »*L< % 30^x^ 

100-y 

V>5^tfCt5, ZW-Chs M2tO^M20 SrJgricU M3dSD"C***L^fk^«» 

2 

«r^fiKLTV^-i^#*U\ fc*5, Jg2^S#gl06O«^ #If&5£Ml M2 

e f 

M3 O (EjL¥%)b&LiZ&&* e, f, g^U=e+f+gli^m 5<e<4(K 0 

g 100-^e-f-g 

<f<25, 0<g<85, 25<e + f+g<950ttffltCfc5itdS»*LV\ H2^ 
«{Wil06<DJ|ajfo&\ m^(Ml O ) (M20 ) (D) (mol%) b$tUtm&. z 

2 3 z 2 w 100-z-w 

> w&tfz+wrfrWPih,, 20^z^9(K 5^w^75, 25^z+w^95<Z)OT^£>5 
l^ttWf 106tf>flgJ¥te, 2nm~75nm<7)|gfflrt-Cfe5^tdW*L<, 2nm~ 

ffigfc&je^WP^MCSo gBftS 10414, ^RtfGe, Te, M4({&U M4f4Sb 
, BiXt«n<%>*<t , t>V'»i*^ 1 -o©5c*) Sr^tf RTia»W*ffi*<bSriBr.-nt|sf 
-C^figt?f 5o AftlftKlte, E^S104(4, Ge M2 Te •?$LZtlZtt'&-CM&X 

A B 3+A 
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«5£(Ge-M5) M4 Te ({B.U M5ttSaRXfiPbit>*>m 

A B 3+A 

f*4^A^40h J.ol. 5^B^7U«9$f*L<fi2^B^4)-e$)^^0*U\ 

fBSJH04"T?B\ ^9^.riSbtM6«aU M6ttV, Mn, Ga, Ge, Se, Ag, I 
n, Sn, Te, Pb, Bi, Tb, DyRX$Aufrtbm&tl&Pte<bh— o<7)^n^)^tf 

b M6 m*%) x^f^mw^M^x^o x-dK 5o^x<95zmtcirm& 

X 100-X 

*W£Efc*:t<-Ct, ft#fcKfik^4tt*a*&Wi5. Wft?^ 75^X^950 

IBSS104©JI®?W:, ti?«Sl60lBSJB«S:iiS<i-5fc». 6nm~15nm<DfS|S 

m~ 1 3nm(D$5ia prehzzt&i. «J0*U \ 

^f^, |EMl04OK)?ttl0nm~40nm<Z><fiBBrt-C*>S 

iom, wm iQ4\mw$ftz%m&m*&ttt\ ^jt^wmmm 
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B.&mo8<Dttmm, #i;uf A g , a u , cu^Mt^tcmsmw^^ 

£JR*JflV^fcj&St?t5. Al-Cr, Al-TU Al-NU Al-Cu, Au-Pd, A 
u-Cr, Ag-Pd x Ag-Pd-Cu, Ag-Pd-Ti, Ag-Ru-Au, Ag-Cu-Ni, A 
g-Zn-Ak Ag-Nd-Au, Ag — Nd — Cu N Ag-BU Ag-Ga, Ag— Ga-In, A 
g-In, Ag-In-Sn*fettCu-SitV>ofc^SrfflV^5^t>"Ct5. ft\ZAg&& 

\m&mm*±^it&. ^mo8©*Hsi*L-c#*Lv\ K^mioscDmmn 
5tMmio8&2oonm£*)m^®&\m, z<mt&mmm&±%<w-rgxffi mm 

KI*Sl08^2^«flcai06OratC > JMfiJI107£gEgLTfe,fcV\, 

Srir^-Cf 5 0 SttJf 108 £Ag#&£/B VNfc|§£\ #Ml07^RtfAk £fc 
»Al^S:fflV^^t^-C#5. £fc> #®JH07£W\ Cr, Ni, Si, C^£>5£*K\ 
TiO , ZrO , HfO % ZnO, Nb O , Ta O „ SiO , SnO % Al O , Bi O , Cr O x G 

2 2 2 252S 2 2232323 

aO,InO ^<Dm4kV0&m^Z>Zbft~e%Zo *fc, C-N, Ti-N, Zr-N, Nb- 

2 3 2 3 

N, Ta-N, Si-N, Ge-N, Cr-N, Al-N, Ge-Si-N, Ge-Cr~N^(D^b 

3 

R£ f23nm~ lOOnm ( £«9&£L< t± 10nm~50nm) Of&Bft-CfcS^ 

c 

a a c 

c a 

m*&htlZ>£5\Z. R,R!4x 0. 2^R ^10_H.ol2^R £40&i»fc1-££i&S#* 
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U, 0. 2^R =S5Eol2^R ^30%ffi1Z-rz.b&X.m*.\J<\ 

a c 

it mmmm 5ft, ur^m-r^m^-oxmrnx^ 

mmx-i, *?\ S^l4±{cSMSl08«J^1-^ o SltSiOSft, gltlio 

2 2 

j^w-c, sua 108, tfcttMiio7±i:, ^2^m^sio6«j^-r5„ 312 
it 106ft, ®2nm,wm x^mm-u^mw^^y^y-y^^-^ 

2 3 2 

Jg 106ft, ^2f|«^Sl06Sr»^1-^Jid>^^/N o ^y^^-yyh^, Ar 

•ct^o ^2^m^si06ir«i-^^(D^/^y^yy^-yVh{t, 

Ml M20 (W-^MtmZhZWrfr, hRmit^tl^fl, 5<h<45, 0<i<3 

h i HXHri 

0©»l^)5:^|iL<, 20<h<44, 0<i<26<DnmthZ>^btf£W£l, 

i\ *fc, m2^*Mio6«j^-r-5^o^/v^y>^-yyh^, m&*Mi 

M3 O j, kRW+MtZn^tl, 0<j<50, 0<k< 

k 100-j-t 

90, 20<j+k<100O^ffl{£fc3^W£lX, 3<j<44,0<k<82, 21<j+k 
?VV?*-?yYiiK M#M1 M2 M3 O (DKT-%) £*£ft5i§-£\ 1, m, n 

1 m n 100 I" qj~d 

SXm+m+nft^tl^tV, 0<1<45, 0<m<30, 0<n<90, 20<l+m+n<10 
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9->fyYi)K ffij&5£(Ml O ) (M20 ) (mol%)£^$*l5»£\ sH:15^s< 1 

2 3s 2 100-s 

^2ft«#ai06S:^K-t5RlO^NV^y^^-^h^, tt^SKMl O ) (D) 

2 3 t 1 

(mol%)i^$tl5#g\ tf415^t<100©teHfcfc5££j&S#*U, 25^t^9 

oo-t 

>?9—?yhtf* mtf&lMl O ) (M20 ) (D) (mol%) £^£;h/5$§£\ u, 

2 3 u 2 v 100-u-v 

vXtfu+vfi-We*!/, 15^u^95,0<v^80 > 15<u+v< 100^H{Cfc6^ 
&28t^fcSl06H\ Ml O , M20 , $.tzl*D<D&*<DX/<y?yi'y?- 

2 3 2 

5 0 ^2RSfrSl06f±, Ml O , M20 , *fcWJ3©5^V^fta^frg-<|fe«r 

2 3 2 

2 

&WT\ El*Jgl08, #M107, Jfctt$2iWl06±|I > Closer* 
2j|ljBJil05«r*R"f «. *2JMMl05tt % H2flSflcai06t^©^jfe-C^ 

USV^T, 1211^1106, £fcf*&2#Ml05±K, fe&Jil04£f£ig|-f 5 C 
fB^®104te, *:0*Ufcfc#&T, Ge-Te-M4^d^/jJS^/^y^yy^— ^ 
$>K Ge-M5-Te-M4^^^^^/NV^y^^— £Vh Sb-M6£-&fl»£> 

-oO^H^fflV^/^y^yy^i-S^^ioT^-CtSo 
Ge, Te N M4, M5, Sb, M6, ^c^MW^O^^y^*— 

«M^fflv^Tl^^{^/^^y^-t-^- ( ^^cJ;oT^-r^ l ^>-et5„ eft 
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JBl04f4 % Ge, Te, M4, M5 N SK M6, *fctiPd<&5*>Wf fl^fDjxM^U^ 

m^x. mmmio4±{z, &m\z.j&zx%mmm io3*&mirZ) 0 sgi#®jf 10 
3\t, n2mmftmi06tmm<DjrmxMf&x%z> o 

%mmftmio2iz, m2mm^mi06tmm<D^mxm^x^ o 
mk\^ ®mmftmio2±imwmi3*Mi$.-rz>o mwmmx mumm 

tvn-hufco^, mm&miteitzzt^xoxm&xzzo tit, mmmmm 

^<DMm*ttiztf7xm<Dmmm^xh£\<\ z<om&, rnrnmm^ %m\m 
mm (mmtt-mmimmm) ^m^mm^mm^mmm^m io2±km 

ti*mmmfcmi02K®mitzz.bi>x%z> o 

**s» nmm&mio2*jmu-c<nh, tt\mwmi3*M^tc(Dh, amz 
j&c-c, mmmio4<D±m%w&4k£&z®Mfcj:n%ft<ox-k&\ mmrnio* 
ofa&im, ^— f\?-j**m%ir^hK^xmz.ti£x%z> 0 

&±.<d£?\zlx, tf mmmm5*mkx*z> 0 **s, *mn<Djm\z.t$^xft 

lMM<oi&m2) 

mmmmfr22<D-i$mmmzm2iz7ik~f 0 tmmmm&22t^ jraa^v-ir 
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o 

ft#iE^»22-ctt, mm4±fcft¥#Mm2o, 19, i7m^^xm^mm 

$^cNm(N{*N^2^fci-g«)CDtt«S21, 18, fglff #123, StfigK 
S^T'^ltf &H23, tf «®18(OT, V— 9-V-All«©AJW«^^TNm 

fc ^h^^&u^Kov^, nm<DMmix$LWi,tiM#Rxfmmtm 
mx&z> 0 

ft^Ht® 20, 19, 17^tt, ffi$fBftft#22<Z>$11ira£23* 21 

<Dm&<D80%ZUfeUzm&. bZteAZ=X/{2(NA) 2 }Xi&UX%Z> a 1=40 
5nm, NA=0. 85<D<tt, AZ=0. 280/zm£ft>9, ±0. 3 \i vt^XM^M^W^h 
ttebo Z<Dtcfr, Z.<Dm&\tt> 3te¥#KJl20, 19, 17^OJ¥£{30. 6jim£Lh 

■e&srtoa^T?*)*. *ifiMMB23, urns is, 2i^<D&a<£)gg«, atfl^y 

oT, jt^i!20, 19, 173s©J?S<0£fHi* ^«jVVX*Sff^-Ct«^Hrt( 
ft¥#8tS20, 19, 17^tC*5VvC, U-iFtf-AlKOA^MW^^ffi^ft, &g 
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Read Only Memory)), ifc5V^l|H]©*#$i&WtBft&IB®©f*M (WO 
(Write Once))tLT 1 b±V\ 

£it, «iiimB23©i(iiaKov^jw^tt«-f-a. 

s 03JW12O3, &1IB&S204, 8S4#ffil205, JglKt*il208, 
H36S209SHi^S. 
B3f|*^S202^tt^ife(D^lomiWMl02i:^^(OW»ffiV^ 

fg3^«#S202(7»p:f* > ^hJJ^SrlCg^frllUCJ:^ S&lffift*204©# 
iB#®204W3feM/5^f<^l.o^m^®23OSgii^^^<^^#« 

^4|fffiS205f4,3fe^^Srl«»bT^l|B^204©^!Ri|2»*Srii5«>5« 

%i<D%k<Dttn*m^Z>Zb&X*%Z 0 4fc, ^4#ffiS205O^ff«, 0. 5nm~75n 
^4^B»205Ol^ff^©|5fflrt-e^^i{^J;oT,milE^204-ei§^Lfc 

f^^*^fc^isi : f®208{iJtct£ic$^^t^-etSo 

ft*>\ »4*iBJi205t»lKltS208©IBlfc % 3l4^«#Jf 206£iEmi/ObJ: 
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A 

M4 Te xmtimwxfc&xz. ^mm^^xm^m^- -hx^m® 

B 3+A 

&&ms&&x\ M&<D±frt&M i imm<Di&Ttf&te<M^m&^-hx<Dmz 
m&zmtcirzLtfr£w*.L\,\ tit, #&mmmfex\ m^itmm^r^p 

4fc^l|ESS204W:,»^S:(Ge-M5) M4 Te -C^£*V5 BTiglftfriBgi 

A B 3+A 

0<A^60UD»*Utt4^A^40), Rol. 5^B^7(±W*UI42 
^ B ^ 4) -CfcS^i^W^LV \ 

XMf8.1rZ>ZbhXZZ> 0 i©i^, mEfik@204©JOTtt5nm~30nm©«6Hrt 
^l^S208tt,^lE^204^Kte$n5*fi:^^$*5^V^*^W* 

mm&%irz>o mm%tm208te, m&mm204x&z±w l *m*&>\z.im 
s*, ^i»S204^ H B H K^L^-t-<-t-^tvN5Bw^a^*-r5 o m 



4 
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m^Ag^\tmmmw±^tz^ mm^m208(DumtLxBt.u\ mi 

SJ*JB208©JRfftt, ^Hf*WB23©3SiB*Sr-Ct5*f^Sl<-t"5fc«>, 3nm~15 
nm©|5Hrt^fc5^tW*U,8iim^l2nm©ttiBrt^fc5^tdSJ:9#*U>« 
»iKI*Ji2O8©0Elit^r©«5fflrtiafes^l2i < j:t), ^©iitiil^+^t, A 
o»i|*aJi23©Klt^s««^ % $felcmi1»*«23©aia* 1 b+^i:«:S. 

^»^®209(^«^^^«9^lfff^®23O^ig^trliS-t-^|g^ 
t*. r©]gjS^|SSe209{Cj;oT, |RlK»Jl204^ij$SffiTf*)5*g»©»lttf 
&Jf 23<«»T Hl3BftS204*J*ii5WB-e*>5»^©»Hl!f«li23 

c 

a 

t t c 

T &fl»3tfMB£J:«J*t<-*-5fc«>, 2. O^niok ^0. l««fci-^fc##4U 

a t t 

, 2. 4^n ^3. OAok ^0. 05&mit-tZb&M)&*L\t\ 

t t 

Sia*9ISUi209©|»SLW[, (1/32) X/n ^L^ (3/16) X/n*fc«(17 

t t 

/32) X/n^L^ (11/16) X/n<DffimfoXfo5Zb&ftt.l><, (1/16) X/n 

t t 

^L^(5/32) X/n*fctt(9/16) X/n ^L^ (21/32) X/n ©«5BBrt"Cfc 

t t t t 

Jp209<£>Jffiifr^n<!:£, #|?Lkf350nm^ X ^450nm, 2. O^n ^3. CH^il^t 

t t 

(C<fcoT> 3nm ^ L ^ 40nm£fc fi60nm ^ L ^ 1 30nmO^|g ft "CS^^^W^U 
<U 7nm^L^30nm*fc«65nm^L^120nm<^|5iaft-CfcSri:^J:'9$f*U^ 

c a 

ili®^f^Jf 209{Cte, #J;tkfTiO , ZrO , HfO , ZnG\ Nb O , Ta O , SiO 

2 2 2 2S2S2 

, Al O , Bi O , CeO , Cr O , Ga O , Sr-O^fclMsfc&JBV^ij^TftS. * 

232322323 

fc, Ti-N, Zr-N, Nb-N, Ta-N, Si-N, Ge-N, Cr-N, Al-N, Ge-Si 



V 
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-n, Ge-CT-Nm<Dmm*R\<ttbh-e%z> 0 tits znsmvmtvozm^ 

2 2 

=2. 6~2. 8)smm&m'\^Hk=o. o~o. 05)tzfrsmmnm23<Dm&m 

c a 

iFif- a 1 1 <D7JHm*t>m i it #e 23 was v mm &jb3tirajs icpj jf£-&5fc* » 

40<T J.o40<T ^fc-t-r^^0*b<, 46<T l.o46<T &ifllfc-**wWy:9 

c a c a 

S£ltf M23<D5S«T tt, -5^ (T -T )^5S«fctiW*U, 

c a c a 

-3^(T -T) ^3«|fctwi#J:9jSP*U\ T , T &^<D0iW&9l1ttZ.bK£iO 

c a c a 

mmmm23K^Xs mmmm204&&&ttxhzm&<DBi&m (%h r 

cl 

ummmm204fr#&mxh%m&<DRkimR (%m,R <r zmtc~rz.b 

al al cl 

cl al 

wm&m&mbixz>z5\^'R >r «,o. i^r ^sro4^r ^\5*mtz 

cl al al cl 

■f-rfa&S0*L<, 0. l^R ^3Eo4^R SlO$3Kfc1-£W s J:00*U\, 

al Cl 

*1\ 3&Kl4(J«F*sW*.tfi. imm)±fc(N-i)JB©W*JB$\ 3fe^#8IS£ 

®$&«£if&s±KM*L-c, Jt©#afeKi4*igte$*T«riiB^-icaEtf 
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tstt&, mm m) zit&irzkfcx^xmftmzM&xzz. 

mm mm*. %^WMt&Lxmmut<D*>, %^mm 1 7^&uzm\ 
mm&mzwn.. mm<DBmi<Dm2ffim&mi06bmm<D3}mxj&f8,x%?> o 
nn<Di&mi<DB&mi08bmm<D%mxmj&x%z> o 

j^WC, m^g208*fcttS&4«t«ft:Ji206±fc % 3?4#ffl®205£fi»r5 
**V vC, H4|jlffijf 205±K1, aRllE»S204Srlfttt-t-5. Hi MS 204 ft, ^ 

<DjfmxMj$,x%Zo 

m^x, mmmm204M^ sg3#®®203£/&igii-5 o ^3#bs®203«, h 

Jg<DMlO^2fl«(*:^106i:^#©^-C^T*#5 e 
Hvv-C, &3lMfig203±fc, «3«lttA:J|202trABH-«. ^3f|«^S202{i 
, HJi0^1<D^2^«ftSl06i:TO<D^^-e^-Cf5o 

xmm\.tc^mxnmx^ 0 

4*5, ^3fimfrS202Sr^KLfcO*>, *fcte^J§13£^fcLfctf>^ £5*111 
JSCT, ^lfB^ii204(Z)^®^^'fb$-fr^ffi>fkI^ ; ffo-Ct>J;V\ $1|E& 
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m^b&x-%z>o tit, %titb<DteWiRTfimt&iz^xt>, mm^mmmx 
m2\mm2m^-^\f-^\i(oK^mt>bm\zMn^tcmm%wm302 

„ ^l#BS303, ^2fB»S304, H2#ffig305, &2ftmf«a306, &tffg2£ 
l+S308SHi^5„ ^2if$RS25li, MS 13, £lttttfl23. M^^lil 

mimmi^m302im.mm(Dmmi(Dmmmwmio2kmm(owmm^^ 

^lfl«^S302©J^i?{i > ^y^ftc^S^ff-^tCj;^ &2|EftS304©j$ 
^lM«303{C{i^iS^«glC0^1#®Sl03t«^«-^ffiV^^ 

mmxhZo 

&2#iBJg305K:W:, «(DMlO^2#Ml05i:l^#(Dtt)|SF^V^^<b^ 
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mmxhz> 0 

ttfii&Zo tit. zin&Mm&xm&K^xb* mm<Dmmi<Dm2mmi^mi 

Ge M4 Te )<D$§£\ ^2ff $Ji25<£>fBMg£iiKT<5fc#\ 6nm~15nm<D 

A B 3+A 

\m<Dm^^<D^mKi:mmmm^(Dm&}mmt^<^ 0 *tc, m2u 
mm304tm^m&M*m2inmm25<DmiW'bz<teZo u^o-c %2m® 

m304<Dmm*. 8nm~13nmO$&E^Tfc5::£#,};?)#$U\ tfc, ^2|BM 
304K, ^i£*ffi£te&iB£T#tt(0fl;ttf> Te-Pd-0)«rffll^#&H:, % 

m<DMmitmm, m2mmM304(Dmmmonm^40nm<D^m^xh^ti!)m 

^2SW«308t^2^«^S306O^{^ #ffiJ§307£gB«L-Oi>±V\, ^®Jf 
m)^fU j&KISttrt KEATS. 

ll^<fcfe0^rt^^^tvTVN5#^^(i^^^S«$tvfcffi!|^2^ 
lt®308£j£]glT5o &2R|fJi308|4, 3IJ6©^lfil©KWJgl08^|PIfll<0^ 

Jg2££fJl308±^ &gfc£DT#igS307£j&KT5. #M307« 
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J^WC, &2SI*B308, JMBE307, *fcttJH2»«{*:J1306±l!:, j&KfcJfcC 
T&2#ftfi/g3O5£fifc|0l1-5 o il2#M305te, ^®£|Rl0>g2mft:J|lO6 

iBSV^-C, Jg2M«ftS306, £fcttS?|2MJg305±^ 8S2fE®Jl304£j«t" 
j^WC, H2iE0Jf 304±^ M^DT»lMJi303fcriU*'f-3. S£l#ffi 

ji 303 mmoMM i o%2mn&m io6t mm<D^mxm^x^ 0 

m^X, H2f2&S304, *fctt»lJM5/i303±K, mm#Jl302frJ&K-r 
So JBUSWW1302H:, ^lfe<D^^l<D^2M®#:Sl06ill«O^fe-C^fig-C^ 

So 

ttlvT\ ^2ft«S25Omi^«^«302±«^KSl7«r^i-5 0 ft^ 

mi^m302±\zmmLx^°y^-hLtcoio,mm^mt^^tKx^x^mx 

fc*3, &2ftm#Ji302£fi^l,fc<D*>, *fctt#^^17^j£l,;fc©*>, & 
KfcJSDT, m2!Bfi«3040^ffi^SibS*5lO»!'fkXSSrffo-r<>J:V\ &2 
IS^304©i^^>fk«,V-if^-^^-t5Ct{Cj:o-CfT5-t^-CfSo 

i§17±II, S&4*1H£/£209, SUK&Nf 208, fg4#gS205, ^lfB®:S20 
4, Sg3#®S203, &^^3f|*^S202^r©JI|S^-CfifeJg|-t5o Z<Db%, 

jt^xmm^m208tm4^mm205<om\^m4mn^m206^mLxhx^\ 
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zthbo&m it, nn<DBm^WLWLttm-vBf8.~<?%z> 0 

**s, %3mmfcm202%)$ l mLtc.<Dib, •£tcitmwmi3*j&)$i,tz<Dh, &mc 

m204(D^^m,u-^}f-^m^i-^t\^x^xm^ti!)>x^ o 
m3mmwm202^BLtc(D-h, t.tdtmmmi3^^tc(Dh. &mz 

ffoTbiV^ £<D$§£\ f|lEM204<D^fc£ftt£fT2^ &2fB»Jl304&*t 

*IB»«flc29©-«BJ»fiffia«:04K*-r„ If «|Bfi:8l*29»\ HJfe<D^«gl(Dff 

^26<0^1^«^Sl02ffi!JO^jB^tt,i^S^i:TV-iflf-A^<fe* 
XtJ^-^28©&^Ji27ffiifc£#«<©^ffiiH:, Wfc5CW4U\ g 
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mm~0. 9mm<DffiffllHXh%^btf&$.L\'\ 

#8HJ119, 17^|g|«©aStCj;!),0. 6/im~50/zm<7>|5Hrt{C$)5^W* 

o 

*1* , £«26(J?£i&S0S;fciiO. 6mm) ±fc, it«Sl6Sr?gfi&f 5o ^<A£#, M 

^1WI102, fglJWgl03, ||2#BJ1105, $2|$t#il0 

6, KttSl08£Jli&»S1-5 o fc*3, ^M^i:T^2^S^Sl06^Ml08 

o 

tf ^16dS3»S§ttfcS«26Xtf^^>-S«28(j?§^Jx:JiO. 6mm) 

tt»ii)^att»ffi^#ii^-a^28±ica*L"r,fflfa®i6^sf®$ 

tLfcS«26^-S«28±^*$-^-C^t:V=i-hLy u cO^ % m^S!'fb$-a:6 
£«fcv\, ^5~S«28±(^^*tt*14«fli^-{-^U, ^tbSMf $BJ1 1 
6dS3»Jl$*ifca&K26tc»*$*5iit>-Ct5. 
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<D®immm23, mnmist, mmo±\mmvmnm2ii)K mmm27^v 

x%M£titzffi}&xhz> 0 

ZZktfXtZo 

mmo<Dffimm2im<Dmmm,&mzi&zxi'-V¥-j*zm<tzft<Dmft 
m^m^tix^xhxw mmo<Dffimm2imt%ttM<nmmx ¥mxhzz. 
tt>wt.^\ m&3o<DtfmtLx\t, m^&-m&mmti, \&=*xbx&zz.tfr 
y#vz-7$*-hfrmz.m%xhz> 0 mmoomzi*. ^tmm^m, 

l-0{f^fB«ft:310ff$^i. 2mmM^5«i:9^0. 3mm~0. 9mm0^ia 

wm. %m<owM2, Rmm-<D®%-zttLtc&ft\c^x^ zkdwlw* 

mmm&mmm, &T\mw^ttmz£^xmmxzz> 0 
*-r , mL26(m£t>mx.tfo. 6mm)±c, mimm23*Mf$.-rz 0 -<Dt%. 
mm26^u-^\f-j>.ii^m<tc^<Dm^m^^nx^w^im,m^m 
tWf&zntcmKmim®m23*ftmirz> 0 Mcfcmm. mmez&mmmftfc 

IBgU ^3^«#:1202, Jg3#ffiJl203, HlfBiUl204, 3NMS205, %\ 

si*;! 208, n^mmm^^mmm^. &MtascTfi4#®jf 20 
5tmiK%m208<Dm\zm4mM&m206Zf&mLxh&\ G-mofcrnxm*. 
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i««^it-a z<D®(N-2)m<D\nmmz. w&tom&tvxim 
mm-r% 0 

tit, m&omzmm-fo. 6mm) re mm2iz&i8.-rz> 0 re mm\*. m 

mmz. re mmimmztitcmmGRvmmoz, mm27*m^xm&t> 

zffimm2i±izmmLx,mmnm23z&mLtcmfc26mmm2i±{z%%£ 
*txxK°y=i-bLtc<Dh, mfozm<kttzb&\ tit, m»M2i±\c^^m 

mL26Rxfimmo&&mzi£ic&, &»fcj&DT, #iieflui204©£si 
s &m<n&mjjfebLx^yfivyymzm^ici)K aruzm&zti-rm&mmm 

WC, N=2, f-*t>^2m©f*«Ji^ior«^$*Vfe«$RIB^#©-0!l*ttW 

£<>xffim<Dmmn&&^mte2®%¥mm&®mftx&5 0 
tmmmmmm, s«26±^nt &J123, x4K3o±(cH2Hhmi25«k 

JiU »»Ji27*^L-C*#Lfc*l«-CjW5 0 
BK30(D^2M*r®308{|iJ©Sffi^i*,^M^C-Cl/-iflf-A^<fc*<Z) 
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ttf*i23*#J*«. 

Sl*»l«EJi209S:J*J||L*:© , t», &gfa&CT, 3HfEHUl204O£ffi£ 

««3O(»£j&S0U*.tfO. 6mm) 5R2ttf*JB25Sr^^5. 

Jg2Kt*S308 % fg2^«#®306, Jg2#ffiS305, H2fE&S304, Hi 
#M303. Hl^*fr®302^|li»Si-So **5, jBWC&CTffcRlf *30 

8bm2mmftm306<DmzRwm307mmvxw:\,\ &m<of&mirmte, mm 

11»«S23*fctt«2ffif«S25±t^ft)tei»ttO»IB^-fc^u'S«26t 
S«30^^$-fr5^^T-t5, 

&3?fcJ£i:-C»2gEftB304, miBfi«204©£ifi£tt,i>fb<**3 
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mMotem-ett, ttka&uu 2, 3, 4, 5 % Rmxnwhtz*mw<r>$mm 

©^kVK/^-^33^, i&HtU— f 35, S.0^^V-f s 35d^lUK$tuSV' 

-if t'-Ai i^^-r^*r^)^^x34^#^^^5'K36^{i^5o fimiMK 

#37fi, 2, 3, 4, 5, RVe-eKWLfcfflfflWBftttfrCfcD, W( 

«^tftt«UBl6), *fctt*ft©ttM(«^tf*ltt«l23, g2ffi*Ul25)Sr 

— ift/*!7— ©I*— */<!7— (P (mW) ) £{£^!7— ©/V7^/^- (P (mW) ) £ 

P b 

iBft-r-^w-cw:, /^fr^«!7-©u-iPtr-Aii^iiaits*b, ft&tttig 
^/■vi^ritf— ^N°r7— ©/<!7— i^/i^traffi&ateih/ow: 

c 

— (P (mW))^Px.T, 0mW~t°-^!7— ©$SH©'*!7— \"<MZ.&iX3fe3t 

B 

tT— „ /V7^- ©/*!7— W^/W^fciSC *©'<!7— W^/H? 

r 
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^BrtKfig-rSfcfe, 0. 5~1. l«Z)$5iartU«9$f*L<tt,0. 6~0. 9tf>falSl*9 
)-C£>5r<WW£LV\, iffc*— AlKAj&gfS, 450nm^TU9£mXf4, 35 
Onm~450nm(D®iaf*3) X'hZZttiW^ \ ft&£!e^5^tf>{# 

m/#~2Om/#^f5Hrt(«0£L<tt:, 2m/#~15m/#^Hf*3)T*fc5 

Ho(Dtf #®«x.yhft#IB^»24, ^W^fEMft^^V^ gift 
^S23{C^LTfB^m^^^, iflf-iMl(Dj»^^lfB^S204^^fc> 

■*^^Si3^MUcw-ift-Aii{c < }:o-c^iE^Ji204[^f^fE^i-5 
o ^lfE^S204[Cj;o-CSJW$n, »Sl3£^LT£fcV-1ftf-i>> 

ll£fflWrfT5o B2tf^ii25^^L-CfE^^ ; fT5i^^«^ V-Iff-AIKD^^ 
^2ie^®304^^-1i:, Mgl3, mH*#S23, RXfift^ftMm 17^ii 

£*U 3t^iil7, gift «g23, &tf3WEl3£giaLT£fcl^lFfc 

;v-zf) fcfj^bivtW^U 5Sv^o«iS(7^K) fcfrfeh/Tfc.fcv^ ^/v- 
IBStttlW:, tffcT-AllSrO^P (mW)<DfS-C/*7-£pU (1-7)3£H:£ 

P 

aSTCr— ^0. 149/zm(2T)^^0. 596/xm(8T)*-C07>^A{f #&lESkU 
E«rr-^©ltfj»IB, Xxm%m<nVy9 (^-*Mtf>t&M) 

«tv\ fc$8 % P ft, MOT, &lf««Sra©^^©5p^(5p*&i?y^)^a/jNi: 

P b 

P 

m^&mt, U~tFhT-All£0~P (mW)£>ffl-e/*7-^DIU -r-^ft 

p 

0. 149/zm(2T)£0. 671 ju m(9T)Ofi-a-^IHC^/V-y«i^l0lHl$2|Ei!:L 
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, S«^2Tm^*±*#Lfc^©2Tft^©««»rCO^#ig(g (carrier level 
)k$& : g-MQ8 (noise level) <Dik (CNR (Carrier to Noise Ratio) ) %^?h7 

Sfefc, IR9ML*##I^IbIK»:, w«fifwai&o~p (mW)©raT?/-?y-3E 

p 

lU^W. 149Mm(2T)*»?>0. 596 ju m(8T)*W?y^Afl| ^mC? 

p b c 

B 

(H3i«ffi8) 

2 3 

44W\ S«39±^TIBJ®S40, fflfft#i401, &1IBM41, 3§2fBiUf 42 
, S&2$t«ftg402, ±«R®ffi43S:J(S{J:MUfc«Jg-Cfc5o TS&®£40, &U?± 

o ^i^«M40ifimiE^S4i^gi*p-r5«^^^-S^SU 

^lft«^S4OlS.^2^m^®4O2©«-^fi,|liiO^lil(D02f|«M 
106£l^©#»fflv^^-C#3 o 

&1IBM41, fttf!&2iB»S42H:, «atoB]iPtcJ:>)l6^«f S^-/HKifcJ: 
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w\zmMorm2<Dmm®m204tm%i<Dttn, m2m®m42<Dttm*mn<D 

mmum4u Rxf%2m®m4m s ^ii : eHMmmm2<Dmm^m204, 
RTfmmoMM3om2mmm304tmm<Dj5fe^Mj&'?%%o 

TS&«1i4<X RXf±Unm43Kit s Al, Au, Ag, Cu, Ptm<D%.fc&mtt 

n*m^z>zk&x$% 0 mwmo* Rxf±umm43\^ Ai^^mwxm 
m^mmBmmm4\^ mm45*frLxm^mmm®ft£.mmozn 

3<^m, HlfEliUf 41, &^2E#S42{cm^VV^M-r^cfe^/VV 

^mM48^^5,^-47^^LT^$n5o $fc mmum4u Rxf%2m&m4 
2<Dmm^xmmmmtmm-r^tzm^ rumm4ot±umm43(Dm 

mmmm4i&ti*%2w.mm42z%i&m ({sm^so Km^^tzmat. 
^v*f-47*mzx (*4y?-4mm<) mmm^nu^^m^u wit*** 
tmmzfiznftonmK un<D^^mmxm<, K^m^x*)m^mx\ 

ffe&imxvhftttftKM^m^xzxm^mxmnu mmmzm&x*) 
Hh^umzLxmrni-tc^ M>mz.%!M-tz>o mm®ft£.mmo 
(Dy</^mM48\t, m ii<Dm®'m£'*si'X&]&ziiit)x%?>£otenMxhz> 0 
^x% mitmm4itf&M i 'Xft<DW&<D&tf.m&r , mmmm4itm^m<D 

al 

m^om^m^r % m2um.m42t^nmn<Dm^<Dmn.mn: , ^2wm42 

Cl 82 

tm^(Om^<r>mim^ btZo^Xw <r <r t>Uter <r < 

c2 cl c2 al a2 cl c2 a2 
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r fcUttr <r <r fcUlir <r <r -efcSrfcfcioT, *HEftS4 

al c2 cl al a2 c2 cl a2 al 

li^2|B^S42©^|SO|PSr, r +r , r +r , r +r , RXfr +r ©4o©g 

al a2 al a2 a2 cl cl c2 

fc©"C*>5. IBtg^g56{i, Mftff «|BSiiE#51fc, TFV*ft£|e|B&55l;:«ko 

\MMm~] 
mmmi) 

u it #Jii6©gE»<B«, RxmmLmz&£&&&m%.uto 

fc»©3grt»(aiS20nm, b^^tV^O. 32 m) tfj&f&£frtttf})%— b 
g& (Ml 20mm, ff£l. lmm)^ffltLfco ^LlT, ^©#y#-7tf*-h^&± 
108^LTAg-Pd-CuS 0£3 : 80nm) , &2fg£#Jgl06 10 



WO 2006/051645 



42 



PCT/JP2005/016324 



-20nm),E^J1104£LTGe SnBiTe Jg (J¥£: lOnm) , Hl^Bif 103£L 

28 3 2 34 

•C(ZrO) (CrO) Jf : 5nm) > ^lffmftJP 102£LT (ZnS) (SiO ) Jf( 

2 50 2 3 50 80 2 20 

: 60nm) ^l^/^y^U^taotiiLfco 
b (i££l20mnu ff$90 m m) 102fc$#UI|iiS£-&5^U:oT 

®-tmmmzMf$.i'tc<Dib, ^m^m^Lxmm^mit^^t\z^x, m 
£iooixm<Dmwm3ZM)8.i,ti 0 mmmio4*u—f\?-j»x*m&ite 

l/-1flf-All«*{i405nm, ^WVX34(DW P^NA^O. 85, $!]£B# 
©ify^/V©iMtt4. 9m/s,&tf9. 8m/s,l:M-r-^(2T){iO. 149 (i 

mm&rnm soit mm 1 eoj^ftsfwi io6(dw^^ . it as igoibm 

XtJ«»5jgU*tlft^tB©ffiite*t!:ov>r, m&&&4. 9m/s©f^(l 
X)©IS*Sr«ltC»liafi*#9. 8m/s(D^(2X)(D^m^2^^-r o ^4b\ IX 
WEjftflSamoV^-Ctt, 6mW*»0, 6mW£t±7mW*ilrA, 7mWi^± 
*rXfcLfc 0 Sfc, 2XWE^Sl-OV>T« > 7mW*i»«r(X 7mW^±8mW* 

##&;t[ElWlOOOIII^±£(X 500@#±1000lHl*i«&A, 500lHl*»Xi: 
LfCo 
(*1) 
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No. 








l-l 


(ZnS)8o(Si02)2o 


0 


X 


1-2 


Dyz0 3 


0 


O 


1-3 


(Dy20 3 >5(Y203)5 


0 


O 


1-4 


(Dy20 3 )95{ZlO2)5 


0 


O 


1-5 


(Dy20 3 )5o(ZiCb)5o 


0 


O 


1-6 


(Dy2O3)50(Y 2 O 3 ) 5 (ZrO2)45 


0 


O 


1-7 


(Dy20 3 )5o(Si02) 5 o 


0 


O 


1-8 


(Dy2O3)50(HfO2)50 


0 


O 


1-9 


(I>y2O 3 )50(Y2O 3 )5(HfD2)45 


0 


O 


1-10 


(Dy2O 3 )50(2jO 2 )25(SiO2)25 


0 


O 


1-11 


(Dy2O 3 )50(Y 2 O 3 )5(ZlO2)20(SiO2)25 


0 


O 


1-12 


(Dy2O3)50(HfD2)25(SiO2)25 


0 


O 


1-13 


(0x2^)50^205)5(11102)20(8102)25 


0 


O 


1-14 


(Dy2O 3 ) 30 (ZiO 2 )70 


0 


O 


1-15 


(DY20 3 )20(ZlO2)80 


A 


O 


1-16 


(Dy20 3 )io(Zi0 2 ) 9 o 


X 


O 


1-17 


(Dy 2 0 3 )95(In20 3 )5 


0 


O 


1-18 


(Dy2O 3 )50(In2O3)s0 


0 


O 


1-19 


(Dy2Q3)20(In2O3)g0 


A 


O 


1-20 


(Dy2Oj), 0 (In2O3) 9 o 


X 


O 


1-21 


(DyzOjJooCZiOzJjCInzOj), 


0 


O 


1-22 




0 


O 


1-23 


(Dy^OjJsoCYiOsJ^ZiOzMInjOj^ 


0 


O 


1-24 


(Dy 2 O3)20(ZiO 2 )5(In^>3)75 


A 


O 


1-25 


(Dy2O3)20(ZlO2)7s(ln2O3) 5 


A 


O 


1-26 


(Dy20j)l(<Zl02) 8 o(In203),o 


X 


O 


1-27 


(Dy2Cb)l0(ZlO2)2{In2O3)88 


X 


O 



m2) 
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W7a> 
No. 


» 2 t^lifwf 10 6 ©$m 






1-1 


(ZnS^SiOj)*, 


o 


X 


1-2 


Dy20 3 


o 


O 


1-3 


(Dy2Cb)95(Y 2 03) 5 


o 


O 


1-4 


(DyzOj^ZiChJs 


o 


O 


1-5 




o 


O 


1-6 


(Dy2O3) 50 (Y 2 O 3 )5(ZiO 2 ), 5 


o 


O 


1-7 


(DyiOjMSiOOjo 


o 


o 


1-8 


(Dy^sJ^HfDzJs, 


o 


o 


1-9 


{Dy2O 3 ) 50 (Y 2 O 3 )5(HlD 2 ) 4J 


o 


o 


1-10 


(Dy 2 O 3 )50(ZlO2) 25 (SiO2)25 


o 


o 


1-11 


(DyiOj^jOsMZiCb^sio^ 


o 


o 


1-12 


(DyzOjJsoCHfC^MSiOjfe 


o 


o 


1-13 


(Dy 2 O 3 ) i0 (Y2O3)s(HfD 2 ) 2 0(SiO 2 ) 25 


o 


o 


1-14 


(DyzCbjMCZiCb^o 


o 


o 


1-15 


(DyiCbWZtOjjM 


o 


o 


1-16 


(DyjCbMZiO,)* 


A 


o 


1-17 


(Dy^wimCbJs 


o 


o 


1-18 




o 


o 


1-19 


(DyzOOjoOi^OOgo 


o 


o 


1-20 


(Dy^^O^ 


A 


o 


1-21 


(DyjOa^ZiOjJKInjOj), 


o 


o 


1-22 




o 


o 


1-23 


(Dy2O 3 ) 50 (Y 2 O 3 )s(ZiO 2 ) a ,(In 2 0 3 )25 


o 


o 


1-24 


(Dy 2 0 3 ) 2 o(Zr0 2 ) s (In 2 0 3 ) 75 


o 


o 


1-25 


(DyaCbMZiO^KIn^), 


o 


o 


1-26 


(Dy20 3 )io(Zr02)8o(In 2 03)io 


A 


o 


1-27 


(Dy 2 O 3 ) 10 (ZiO 2 ) 2 (In 2 O 3 )» 


A 


o 



m2mmftm io6ic (z n s) (sio ) - i-eri, zns 

80 2 20 

2 3 

, &Xf (DyO) (YO)^l ^cf-^/W 1 - 3T'te, IX, RU^XTOIBM^ t 

2 3 95 2 3 5 

Dy 0,YO, ZrO , HfO , SiO , RTfta O (D^^StJEV Dy O #10 

2323222 23 23 

mol%Of-X/yVl-16, 1-20, 1-26. &^l-27Tii, lXtfDEiliS^I 

<, i_o2x-e<DiaM^^^ 0 xv^^, ^&L#t&£tti£#M-t*fc5 

r^t)d^ofe„ Dy O #20mol%(DlJ->':7>l-15, 1-19, 1-24, RXfil 

2 3 
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fc, DyO d^OmoP/oi^^OSmoiro^TOf-^/H -4^^1-14, 1-17, 1 

2 3 

-18, S.m-21^bl -23-Cfi, IX, ^2X"C(D|aM^#<9)gL#^^ 
&4o. In O <Dftt>V)K. Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25 2 2 2 

» TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , £fcteSiC<SrJBV\fc 

2252323 34 

m^O^^mbtltc. £fc, In O (DftbWC, Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 ^ 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, Si N , JktfSiCfrhm\tM>M£<th-^<D\\:&m*m^X^ P#<D 

3 4 

•$mm2x-\L 03<Dit tmm&mAZftmu mmmfcmzowmt, i?2 
m2mm^m306mmm^m2mmm25^t?mnBmmw24(D^y p ^ 

fc*CD^^m(^20nm, l^^tV^O. 32 M m)tm^tltz^J^-^-h 
®fc(E@120mm, ff£l. lmm)^SUfc 0 ^LT, ^O^-^-MJ: 

02SM2O8iU-CAg-Pd-CuS : 80nm) , ^2^«#:S306 0fL£ : 
10~20nm) , m2WMM 304£LTGe Sn Bi Te g : lOnm) , Hl#BJi3 

28 3 2 34 

03tL-C(ZrO) (CrO) M 0¥£:5nm) , ^lMft/f 302<tL-C(ZnS) (SiO 

2 SO 2 3 50 80 2 

) M (ff S : 60nm) ^ift^v^y^siaotiiLt 

20 

Onm, Yyy^y^O. 32 » m)Zmj&Ltcmfo*fr&^X%mL®m&Z>Z-tiZ.£ 

T, iftf-All^<^rtSl^^i^^23{RiJ{C^$tLfcff$25/i mO* 
^#Ml7£7!^Lfc 0 
W4k. %^mm\7<DJc^ Mi§^MS209tLTTiO Jl : 20nm) , 
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miSttif 208£LTAg-Pd-CuJf (J¥£:10nmh f£4#ffijf 205<tLT(ZrO ) 

2 2 

(SiO ) (Ga O ) m (J£$: 10nm) % &liB&Ji204fcLTGe Sn Bi Te 1 (J?£ 

52 25 2350 28 3 2 34 

:6nm),^3#M203£L-C(ZrO) (SiO) (Cr O ) e(J?£:5nmh ^3^« 

2 25 2 25 2 3 50 

frjf 202£LT (ZnS) (SiO ) 1 ( ffg : 40nm) SrJWfc*/"^*!* WWZ. ioT« 

80 2 20 

h(E^120mm > /?§65 M m)^3Mm^®202{C?g^L[eI^-&^^{C < J;oT 
$75 ^ m©IIH3»Lfe 0 |g2fBiUf 304, J&lie&E204£ 

^O^^LT^^tbfef-y^/HcoVN-r, 07©|Bft#£§gg38«:fl!Vvt\ tf ^ 
E^»24<DSg2ff $J125<DE&«, &tm'JiSL*t»^ttieSraj^bfc« ^ 
<Ob%, I^-1ftr-All©SEStt405nm, ##>V>-X34tf>|ii§ P^CNAteO. 85, $!| 
£R#Of-^://W$M24. 9m/s, Xt59. 8ra/s, *fiT-^*(2T) (20. 14 

ft«IB»iSEflc24Om2ffi»g25©^2il«M306©tt-^t, H2tf$Ul25<7> 

«^(lX)^m^S3^^igg^9. 8m/s<D##(2X)O^£*4{^-f 0 ft 
lXWgBSflSffifcolv-CBu 12mW*»0, 12mW^±14mW*ii£A, 
14mW&±&XfcUt. 2X-C^iEMS(-oV^-C«, 14mW*»0, 14m 
WJ^±16mW*M£A, i6mW«±£xfcUt, Sbfc, iji»)3gl*#Jfeittf&l;:o 
wrtt, »53gL*tifex.(Hl»[*Sl000(sI»±S:O, 500[eiy±1000lH]*»A, 

(^3) 
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No. 


B2tfc%,ftM 10 6 <£>#i|Sf 






2-1 


(ZnSWSiOz)^ 


o 


X 


2-2 


Dy 2 03 


o 


o 


2-3 


(DyaQjMYzOjJs 


o 


o 


2-4 


(DyzCbMZiOjJs 


o 


o i 


2-5 




o 


O I 


2-6 


(Dy2Cb)50(Y2O3) 5 (ZlO 2 )4 3 


o 


o 


2-7 


(Dy2O3)50(SiO 2 )30 


o 


o 


2-8 


(DyiOjJsofflfOOso 


o 


o 


2-9 


(DyjQjJsoOfiOj^CHfDj)^ 


o 


o 


2-10 


(DyAJsi^ZrQzWSiC^^ 


o 


o 


2-11 


(Dy2Oj)50(Y2O3)s(ZlO2)20(SiO2)25 


o 


o 


2-12 


(Dy2Oj)50(H«)2)23(SiO2)25 


o 


o 


2-13 




o 


o 


2-14 J 


(Dy2O 3 )30(ZrO2)70 


o 


o 


2-15 


(Dy 2 0 3 )2o(Z«02)«, 


A 


o 


2-16 


(Dy2Q3), 0 (ZlO2)90 


X 


o 


2-17 


(Dy203),5(ln203) 5 


o 


o 


2-18 


(Dy2O3)50(In2O3)50 


o 


o 


2-19 


(Dy2O3>20{In2O3)80 


A 


o 


2-20 


(Dy203)io(In 2 03),o 


X 


o 


2-21 


(Dy 2 0 3 ) S) o(Zr02)5(In203) 5 


o 


o 


2-22 


(Dy20 J ) 5 o(Z I 0 2 ) I j{In203)2 5 


o 


o 


2-23 


(Dy2O3)50CY2O3) 5 (ZrO2)20(In2O3)23 


o 


o 


2-24 


(Dy203>20{ZlO2) 5 (In2O3)73 


A 


o 


2-25 


(Dy2O3)20(ZK)2)75(In2O3)5 


A 


o 


2-26 


(Dy20 3 )io(Zr02)8o{In203)io 


X 


o 


2-27 


{Dy203),o(Zr02)2(In203)M 


X 


o 



(£4) 
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No. 


^ 2^«ftJI 10 6 <Ott& 






2-1 


(ZnS)»(Si02)jo 


O 


X 


2-2 




O 


0 


2-3 


(Dy20 3 )M(Y 2 03)5 


O 


0 


2-4 


(Dy20 3 )»5(ZtOj)5 


O 


0 


2-5 




O 


0 


2-6 


(DyjO3)50(Y 2 O3)5(ZlOj)« 


O 


0 


2-7 


(EtyOjMSiC^so 


O 


0 


2-8 


(Dy2O3)50(HfO2)50 


O 


0 


2-9 


(Dy2O3)50(YjO3)5(HfO2)45 


O 


0 


2-10 


(DyjQj^ZiO^SiO^ 


O 


0 


2-11 


(Dy 2 O3) S 0{Y 2 O3) 5 (ZlO 2 )20(SiO 2 )25 


O 


0 


2-12 


(Dy^JjoCHK^^sfSiO^ 


O 


0 


2-13 


(Dy 2 0 3 )so{Y 2 03)5{Hf0 2 ) 2 o(Si0 2 ) 2S 


O 


0 


2-14 


(EtyOsMZiO^o 


O 


0 


2-15 


(PyiOiMZtOdn 


O 


0 


2-16 


Py 2 03) lo (Zr0 2 ),o 


A 


0 


2-17 


(Dy 2 0 3 )M(In 2 03)5 


0 


0 


2-18 


(Dy203)so(In 2 03)50 


0 


0 


2-19 




0 


0 


2-20 


(Dy 2 03)io(In 2 03)9o 


A 


0 


2-21 


(Dy203) 9 o(Zr0 2 ) J (In 2 03) J 


O 


0 


2-22 


{DyAJsoCZK^^s^Os)^ 


O 


0 


2-23 


(Dy 2 0 3 )$o(Y203)5(ZK) 2 ) 2 o(In 2 03) 25 


O 


0 


2-24 


(Dy 2 O3)20(ZrO 2 ) 5 (Ill 2 O3)75 


O 


0 


2-25 


(Dy20 3 ) 2 o(Zr0 2 )75{In 2 03)5 


O 


0 


2-26 


(Dy 2 0 3 )io(Zi02),o(In 2 03) 1 o 


A 


0 


2-27 


(Dy^ioCZrOjM^Oj)^ 


A 


0 



iOjg*^2SI«fr®306tC(ZnS) (SiO ) £fflWc^77V2-l-Ci3:, ZnS 

80 2 20 

ttffi^JBV^^taJvafc. £fc, B2^ft#Jf 306{£Dy O S:fflV^^V2-2 

2 3 

, RXfiDy O ) (Y O ) SrfllV^>r/^2-3-Ctt, IX, ,Rtf2XT?<Dfc««gi: 

2 3 95 2 3 S 

Dy O , Y O , ZrO , HfO , SiO , RUtln O <D%-&%Q$:^td$& , Dy O #10 

2323222 23 23 

mol%£>ifV;7>2-16, 2-20, 2-26, RXf2-27X-\t, lX"Z<DtiMM&&&1& 
<, ao2X-eofB^fi^^#oTV^V^, »5igL*t»^.ttffi*sa#-C 
fcSrt^fcd^ofc. Dy O d520mol%Of-^/V2-15, 2-19, 2-24, & 

2 3 
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o tit, Dy O ^20mol%<t«9#<95mol%^TW>'7 0 ^2-4^^2-14, 2-17 

2 3 

, 2-18, 2fct*2-2ia^2-23"CW\ IX, AV2X"C©|BftflS^^ift«!)jEb*#lft 
Jfcfc, In O <Dftt>*)\Z., Al O , Ga O , MgO, ZnO, Ta O , TiO % CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O > Bi O , A1N, Cr-N, Ge~N, Si N , *fctiSiC&JBV\fc 

2252323 34 

hZ.h, ^(Dffi&tmbtllto ttc. In O <Dftt>mZs Al O „ Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO > CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, Si N , RX^SiCi^mtitl^PtiKth^^t^^M^Xh, mm<D 

3 4 

lIMll^^t, 3l2#ffiJI105£IEgLfci:r5, W#IE«^150ff &Jgl 
6<Z)»5jgL#t*^|H|»:^|^±Lfco PJfiftfc* HifeTOc&VvC, f?2#ffiS305 
SrEfiUfcfc^, ft ^IB^ft 24tf)352t# $UR 25<D$><9i£L#t&;t[eJ ft _h 
LfCo fc*3, fg2#ffiill05, &tf||2#ffijf 305O#)|SHi, Zr, Hf, Y&tfSid^ 
»ttfh£4»3K£*>-o<&5G*i:* Ga, InRX$Crfrbm\*tlZ>'J>t!:<bh-^<D7zm 
bOfr&ttZkffi&*L<s £<B»£\ ZrO , HfO , Y O &tfSiO frbmi&lZ'PK 

2 2 2 3 2 

<kb-oomt®b, Ga O , In O RTfCr O a>&atf*l^*<£i>--o©SHb 

2 3 2 3 2 3 

mmmttts m<DM&&&&fc24&imu ^4mnwm206<Dumt, mi 

fc*tf>|g«($l$20nm, h^tfs^O. 32 ^ m) d5^$tl^y*-^-h 
S«(ai^l20mm, JKl. lmm)S:fflStUfc„ ^LT, *r©#!J;&-#*-I*&fc± 
H2&ttg208£LTAg-Pd-Cu/l 0¥£:8OnmK fg2^mf&l306£LTD 
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yO®(J*$:15nm),^2#ffiS305iLT(ZrO) (In O ) S0¥£:5nmhf|2 

2 3 2 50 2 3 50 

fE&E304£LTGe Sn Bi Te S : lOnm) , ^l#ffiJl303£l/t (ZrO ) ( 

28 3 2 34 2 50 

CrO) S(J¥$:5nm),^lMmS302i:LT(ZnS) (SiO ) JI0?£:6Onm) 

2 3 50 80 2 20 

l^-lf^-All^<^rt^^0lW^S23ftiJ{^^^tbfcl?$25 At mtf>ft 
^<D#, ft^#«igl7<D±fc % M^fiS«209i:L-CTiO £ 0?$ : 20nm) , 

2 

BlKWS208^LTAg-Pd-Cu® (J?£: lOnm) N 04ft€#J§2O6O?$:5nm 
)|&4#M205iUr(ZrO) (SiO) (In O ) S(J?$:5nm), HHBSS204 

2 25 2 25 2 3 50 

tLXGe SnBiTe g (J?$:6nm) , ^3#M203£LT (ZrO ) (SiO) (Cr 

28 3 2 34 2 25 2 25 2 

O) I(g$:5nm), i3»l202iLT(ZnS) (SiO) Jf (J?$ : 40nm) & 

3 50 80 2 20 

h(i£#120mm, J?$65/z m)&&3fi®fcg202fcMLlHlte$*5£fcK:J:oT 

^75nm(Dmmmi3^m^Ltc 0 sn2iEgui304, Rx$mmmm204& 
z.<D&\zLxnbtitc*vzfMz.<o\^x, m7<D^Mm£*&m&*m^x, 

©it, iftr-All£>S^f*405nm % ^WX340H PicNAfiO. 85, $!| 
£BfrDif>^©*|&&W:4. 9m/s,,£.U*9. 8m/s % fc®"V-*g (2T) ttO. 14 

1f«E0^fr24©^l^*RS23©»4fimjg2O6O»^^lffifaJS23(O 
E&M, S.W«9ML#t^tttgOMi^*{CoV>-C, mm&&4. 9m/s© 
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*S, lXt©|Hiig|:ol^(i, 12W*»(X 12W£*±14W*ti£A, 14W 

L##^0^ s lOOO[lI^±SrO, 500IU^±1000IeI*»A, 500IU*^^ 
x£Ut 0 
(*5) 



f 
No. 








3-1 


(ZnSWSiOjJzo 


0 


X 


3-2 


Dy20 3 


0 


A 


3-3 


(Dy20 3 )»5(Y203)5 


0 


A 


3-4 


(DyzOsMZiOOs 


0 


A 


3-5 


{Dy20 3 )so(Zr02)5o 


0 


0 


3-6 


(Dy2O3)50(Y 2 Q3) 5 (ZK) 2 )45 


0 


0 


3-7 


(Dy 2 O3)50(SiO2)50 


0 


0 


3-8 


(Dy 2 Q3) 5 o(HfD 2 )5o 


0 


0 


3-9 


(Dy2O3)50(Y 2 O3)5{HfO 2 )45 


0 


0 


3-10 


(Dy2O 3 )50(ZrO 2 ) 2 5{SiO 2 )25 


0 


0 


3-11 




0 


0 


3-12 




0 


0 


3-13 


0^203)50^203)5(^02)20(8102)25 


0 


0 


3-14 


(Dy 2 0 3 )3o(Zr02)7o 


0 


0 


3-15 


^Os^ZiChJgo 


A 


0 


3-16 


05y20 3 ),o(Zr02)9o 


X 


0 


3-17 


(Dy2O3)950n 2 O3)5 


0 


A 


3-18 


O5y 2 0 3 )5o(ln 2 03)50 


0 


0 


3-19 


(Dy2O 3 )20(In2O3)80 


A 


0 


3-20 


0^2O3)l0(In2O3)90 


X 


0 


3-21 


(Dy2O 3 )90(ZlO2)50n 2 O3)5 


0 


0 


3-22 


(Dy 2 0 3 ) 5 o(ZK>2)25(In20 3 ) 2 5 


0 


0 


3-23 


(Dy20 3 )$ 0 (Y203)5(Zr02) 2 o(In203) 25 


0 


0 


3-24 


(Dy2O 3 )20(ZlO2)50n2O3)75 


A 


0 


3-25 


0>y2O 3 )20(ZlO2>75{In2O3)5 


A 


0 


3-26 


03y20 3 )lo(ZK> 2 )800n203)10 


X 


0 


3-27 


(Dy203)io(Zr02)20n203)88 


X 


0 
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No. 


m 2 SIffi 10 6 <D$t £f 


j&^l t=fc rfr 




3-1 


(ZnS^SiOifco 


0 


X 


3-2 


Dy 2 o 3 


0 


0 


3-3 


(Dy20 3 )95(Y203)5 


0 


0 


3^ 




0 


0 


3-5 


(Dy2O 3 )50(ZlO2)50 


0 


0 


3-6 


(Dy2O 3 )50(Y 2 O3)5(ZlQ2)45 


0 


0 


3-7 


(Dy 2 O 3 )50(SiO2)50 


0 


0 


3-8 j 


(Dy 2 O3)50(HfO2)50 


0 


0 


3-9 


(Dy 2 O 3 )50(Y 2 O3)5(HfD 2 )45 


0 


0 


3-10 


(DyiOaJsoCZrChMSiOzfe 


0 


0 


3-11 


(Dy2O 3 )50(Y 2 O3)5(ZrO2)20(SiO2)25 


0 


0 


3-12 


(D^CbJsoCHflDzMSiOz)^ 


0 


0 


3-13 


(Dy 2 O 3 ) 5 0(Y2O3)5(HfO2)20(SiO 2 ) 2 5 


0 


0 


3-14 


(Dy 2 0 3 )3o(Zi0 2 )7o 


0 


0 J 


3-15 


(Dy^WZrCb)^ 


0 


0 


3-16 


(Dy 2 0 3 )io(Zr0 2 )9o 


A 


0 


3-17 


(Dy 2 03>95{In203)5 


0 


A 


3-18 


(Dy2O3)50(In2O3)50 


0 


0 


3-19 


(Dy20 3 )2o(Tn 2 0 3 )8o 


0 


0 


3-20 


(Dy203)lo(In203)90 


A 


0 


3-21 


(Dy 2 0 3 )90(zro2)5(In203)5 


0 


0 


3-22 


(Dy2O3)50(ZK)2)25(In 2 O3)25 


0 


0 


3-23 


(Dy2O3)50(Y 2 O3) 5 {ZlO2)20(In2O3) 2 5 


0 


0 


3-24 


(Dy 2 O3)20(ZlO2)5(In2O 3 >7 5 


0 


0 


3-25 


(Dy2O 3 )20(ZlO2)75(In 2 O3)5 


0 


0 


3-26 


(Dy 2 0 3 )io(S02)8o(In203)io 


A 


0 


3-27 


(1^203)1^102^(^03)88 


A 


0 



£©&#,|&4|S!«{Wi206K:(ZnS) (SiO ) «rjflV\fc*fry^A'3-l" , CH\ ZnS 

80 2 20 

2 3 

, (Dy O ) (Y O ) &ffliyfcify7>3-3, (Dy O ) (ZrO ) SrfflV^cl^TVwS 

2 3 95 2 3 5 23 95 25 

-4, RXf (Dy O ) (In O ) Xtf-V^A* - 1 7m, 1X7*©««3 5gb*t & 

2 3 95 2 3 5 

i£Dy 0,YO, ZrO , HfO , SiO , RXfln O <DiB£4&&fl!l\fc#£\ Dy O # 

2323222 23 23 

10mol%Of-^7 P /V3-16, 3-20, 3-26, ^t^3-27T?}i, lXW)EftjS^ 
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5ri#fc*»ofc. Hit* Dy O d^OmolftOiJ-VTVVS-lS* 3-19, 3-24, RU 

2 3 

£fc, Dy O ^20mol%J;9#<95mol%*^^^ , /V3-5/5^3-13, 3-18, 

2 3 

Xt^3-2l35^3-23T?tt, IX, &lJ«23CWIE»^^0igU»#**.ttlB*Sfc 
In O (DftbWC Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 2S222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , £fcte:SiC£ffl We 

2252323 34 

m%i<Dlfe%:l)mbtltz<, £fc, In O OftfcWC, Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, si n , s.t;sic^^Jl^^t^^>^<i: l ^J-o^b-a•^ffiv^-c^>, mm<D 

3 4 

(Hife0iJ5) 

«0J5Tii, Ba4®ffittflSfl&#29«rfftKU IU6^i^Pl«©ll«Srff ofe„ 

M(ji:Sl20mm, J?$0. 6mm)^ffltLfc. ^LT, ^©^U^-^-h^Ki 
fc, ^1M*M 102 fcLT (ZnS) (SiO ) £ (J?£ : 60nm) , ftl JMfiJg 103tL 

80 2 20 

T(ZrO) (CrO) jf 0¥£ : 5nm) , IBgJg 104£LTGe Sn Bi Te S(ff$:10 

2 50 2 3 50 28 3 2 34 

nm), |!2^SfrmO60?$:lO~2Onm), RI+SlOSiUTAg-Pd-CuJg (J? 
$ : 80nm) ^Ji^^yy^^oT^JiLfco 

m&miimffim%y$-m®L28±.izmti}U m^26(DE^mio8^ 

, 1/— 1flf-All(D&*{i405nm, #4^W/X34(D§il P^CNAteO. 65, $]£B#£> 
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f-Xr/P©Uataett8. 6m/s,&tm. 2m/s, SWS^-*gttO. 294/zm^L 
roi|g*^J6Wli(5I«^^2flSft:Sl06tC(ZnS) (SiO ) &fflV^»£- 

80 2 20 

m&z&mi>m^b&t>ti*<iito m2mnwmio6^D V o , (d y o 

2 3 2 3 

) (Y O ) IX, S.^2XT?©faM^i:#i93gL*tm^i4lg^^ 

95 2 3 5 

K^^TffcSrtiS^^ofco £fc, ^2Ht#il06(IDy O , Y O , ZrO , HfO 

2 3 2 3 2 2 

, SiO , It/In O <Dil£4&£/BV\fc#g\ Dy O ^20mol%.£*±, 95mol%OT 

2 2 3 2 3 

In O OftfrWC Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , *fci*SiC£JBV^c 

2252323 34 

m&<DW&&&btlt£o In O <Dftt>mz s Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO JnO, SnO > TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 252323 

, Ge-N, Si N , ^t^SiC^^ii}m^>^<^^0(D>fb^^fflV^, P«© 

3 4 

■^^*yvH:£tT©J;5^LT3ttJiL/to £1* , mfo26bLX, tPlf-AiiSr*< 
fcft<Afgrt$t($?£40nm, h^tV^O. 344 m m)^^$tvfc^y^-#^-h 
(Ml 20mm, ff$0. 6mm)£ffljtUb 0 ^LT, ^tf>#y;t7-#*-hg«± 
{C,^3^«^®202tL-C(ZnS) (SiO) ®(J?$:40nm), ^3#®S203tb 

80 2 20 

T(ZrO) (SiO) (CrO) Jf 0?£:5nm), 3llfEg!:S204i:LTGe SnBiTe 

2 25 2 25 2 3 SO 28 3 2 3 

SO¥£:6nm),^4#®S205tLT(ZrO) (SiO) (Ga O ) S (J¥£ : lOnm) 

4 2 25 2 25 2 3 50 

, ^lKM208ib-CAg-Pd-Cug(J?$:10nm), M^M209tLTTi 

2 

S^30i:b-C, u-1flf-AllSr^<fc«>O3grt»(ai$40nm, h7S>*t?s> 
5^0. 344nm)*S^$tlfc^U*-2j?^-hSK(ESl20mm,J?$0. 58mm) 
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-CuJf (J¥£:80nm), B2fi«fW§3060¥£:10~20nm), ^2fE&/§304£L 
TGe SnBiTe Jf 0¥£: lOnm) , 3ll#®Jf 303£LT(ZrO ) (Cr O ) SO? 

28 3 2 34 2 50 2 3 50 

£: 5nm) , Sgm®ftJl302£L-C(ZnS) (SiO ) g (JfE£ : 60nm) *WW.^y* 

80 2 20 

M^MS209^Stg30^^#L|aIte$-fr5-t(C ( J:oT^-/ c cM®(J?$20 
^^LTS«26M30^f$tt o fg2|a&Jg304, S.OTl|B^S2 

®»32w^2tf #®25(dihm«, Ax$mmLwmx.&mzmfeLtz 0 ^<d 

V— Iflf-.&lltf>$c;gte405nm, M^>^34(Dm Pi(NA{40. 65, 
B#<D1r^/V©j8l3ggte8. 6m/s, RU17. 2m/s, ^g^-^fiteO. 294 jum 

^<D^ > ^ife0ij2i:^{J:^2pttffa3O6(C(ZnS) (SiO) £fflV^d§-^ 

80 2 20 

te, ZnS^m54»#E&ilKraLTL&5fcft, ix, %.mx-e<Dmm. 

m&Z.&m-l>m^btft>l)^tc 0 H2^«ftjf 306l;iDy O , (Dy O 

2 3 2 3 

) (y o ) zm^tzm&, ix, Rmxx»<Dmmmmmmi,mmz-&m&b-b 

95 2 3 5 

\Z&ifr~ehZ>Z.b&t>fr*otc 0 ^2^SM306{CDy 0,YO, ZrO , HfO 

2 3 2 3 2 2 

, SiO , &U*In O <Dm&%}%m^tcm&, Dy O d^OmoP/oJ^i, 95mol%£*T 

2 2 3 2 3 

In O <Dftt>m^ Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , £/cteSiC£ffl Wc 

2252323 34 

m^CD^^mh^tCo In O ©ftb^, Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, si n , Rtfsicfrhm&ft&pte<th-^<D\k^*m^xh. mmo 

3 4 
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6<Dmmvm^x.mm^±Ltco mmz, mm^m^^x, H2jwji305 

LtCo fc*5, &2#Ml05, RX?m2Wffim305<Dtfn\^ Zr, Hf, YRXfiSfob 
m\tfrZ>'Pti:<kt>-^<D5tmb, Ga, In^.t;Cr^^^«ti^>^<^-o05c^ 
kOZ^&Zkfr&tiLK, ZrO , HfO , Y O &TJ*SiO ri^ilff tl5'>& 

2 2 2 3 2 

<a>-o«Ml^ Ga O , In O Rl$Cr O d^jif^?>^>*<^-0(D^t 

2 3 2 3 2 3 

mmmsx^ m6(ommmmmm2zrfmu mm^^km^mm^not^ 

fc&<D^rt*t($S£40nm, r-7^fc^0. 344 M m)^?f^tV^y^-^-h 
&K(a^l20mm, mtSO. 6mm)&/BIcUc: 0 ^LT, ^<Z)#y;*/-«-r»Lk 
^ ^3p«ftjf 202£LT(ZnS) (SiO ) S O¥£:40nm) , H3MJ1203£L 

80 2 20 

T(ZrO) (SiO) (CrO) Jg0?$:5nmh ^l|EgUl204i:LTGe SnBiTe 

2 25 2 25 2 3 50 28 3 2 3 

®0¥£:6nmh!g4#®Ji205£L-C(ZrO) (SiO) (In O ) /i(ff£:5nmh 

4 2 25 2 25 2 3 50 

^4^*M206 (/?£ : 5nm) , mi^M208<bL-CAg-Pd-Cuji (J?£ : lOnm 
) , mi& WM209iLTTiO Jf (ff£ : 20nm) SrWS^/>V^iJ ^m^X^Xm 

2 

344Atm)^«$^c^y*-^-hS«(E^120mm, j?£0. 58mm) 
SrfflELfc ^LT, Wy*-«-hl«ll^ H2S#t®208£L-CAg-Pd 
-Cug : 80nm) , ||2^ttfrjf 306£LTDy O Jf (]?£ : 15nm) , |?2#®Ji 

2 3 

3052: LT (ZrO) (In O ) Jl (J?:£:5rimh ^2E®Ji3()4£LTGe SnBiTe 

2 50 2 3 50 28 3 2 34 

jf 0?£:10nmhS^#ffiJf303<hLT(ZrO) (CrO) (J¥£:5nm) JlB 

2 50 2 3 50 

302iLT (ZnS) (SiO ) ® 0¥$ : 60nm) £»^V*y^&fv:«fcoT 
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*ftLxmi26tmmoz&%£tt 0 mm^ m2mmm304, &tfigiiE&Ji2 
mmm2<D%mmm23<Dmmm&, RxfmmLwmz.®.m*mmLtc* ^ 

t% , V— If If— -kll(D2fcB:i2405nm, t^VVX34©| PitNAteO. 65, $1^ 
!$<DlJ-y:7>tf>j&jg&te8. 6m/s, 2m/s, *$g-r-^*teO. 294 a* m 

z<d&-^ nnm4tmm^ %4mm&m206\z(zns) (sk>) ^m^tzm^ 

80 2 20 

m&*-&mi)m^btft>t><>tZo S|4^«ft)f 206{;iDy O , (Dy O 

2 3 2 3 

) (Y O ) &m^tcm&. IX, ^t^2X-C^iEM«^'9^L#t^^^/5^t ) 

95 2 3 5 

\Z&f8-X&Z>^hftt>frotCo Itfc, ^4^«#:S206^Dy O , Y O , ZrO , HfO 

2 3 2 3 2 2 

, SiO , SWn O tf>2S'£-»ffiV^c:#-£\ Dy O ^20mol%^±, 95mol%^T 

2 2 3 2 3 

<o®m\z.ibz>mi!t, ix, RTf2xxoftmmmtmmvm$&z&m&bhiz&& 

xhz>zbtft>fritc 0 

&*3, In O <Dftb!9K, Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , £fcteSiC&JBV^c 

2252323 34 

bZZ, mmo^^mbtlt^ In O <Df^b<9t£, Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, si n , RTfsicfrbm\tnz&K<bh~^<Dfc&®*m\<^xh. mrno 

3 4 

mnmifrbnwmz^^x, ismkm, miBgui204, ^tz\-i.m2^mm3 

04{C(Ge-Sn)Te, GeTe-Sb Te , (Ge-Sn)Te-Sb Te , GeTe-Bi Te , ( 
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Ge-Sn)Te-BiTe , GeTe-(Sb-Bi) Te , (Ge-Sn)Te- (Sb-Bi) Te % G 

2 3 2 3 2 3 

eTe- (Bi-In) Te &tf(Ge-Sn)Te- (Bi-In) Te OV^^^^^ttSTO 

2 3 2 3 

^«^S306{CDy O (Dftt>mz, Sc O » Y O , La O , Gd O » tfcftYb O £ 

23 232323 23 23 

£fci*&2ff«#Ji306K:Dy O <Dftt>9Ks Dy O % Sc O , Y O , La O . Gd O 

23 23 2323 23 23 

2 3 

(isigfclii) 

t^Bi6|tmX6/jm-ejf$0. 1 n m s ^l^SftJl40l£L--CDy O £4. 5/zmX 

2 3 

5Mm-eif:$0. Oljim, ^l|B^S41«i:L-CGe BiTe £rffi^5MmX5Mm-eJp: 

22 2 25 

£0. 1 m m % ^2fE&/i42£LTSb Te Ge ^^.S nmX5 nmXW-^0. l^m, 

70 25 5 

B2ffimfcm402bL-XDy O £4. 5 /x m X 5 n mXW-ZQ. 01 n m, ±gBfl®43fc 

2 3 

LTPt£®^5 n m X 5 n mT*H$0. 1 ju mfdE^*y*y ^felUtfftSLfc. 
imt^Ol, &tm2fmfWl402tt|^#T?&5 o ftoT, fglfE&®4:L 

mf$&28MA2\zmm:m-fc*>. miwtfoMAou &tm2B§mwi402£ 

< R.^m2iB»®42J;U/jNSV^gf"T?rftjg[L., T8P®te40, J(lli3& 
Jf 41, H212M42, &V±»«i43«StH**»^««»trv^5. 

48d^^47&^LT^$*K BHB«Ji41&V»2iBftJi42©*B« 
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ml xl 

filOOns-efc^o &2iBfiUB42©j»j£T {3:550^ ^ifUbMT [2200 

zl m2 x2 

x2 al 

f2500Q , *SSffiwein:«r ttlOQ &2SaSJB42i&s#fiJfft-e©l£tfc 

cl 

{fir ttSOOO.ISfittWfittttr f*200T?fc5 o 

a2 c2 

«llBfiy|4lXt;iR2iBfikS42^#^Mffi©^lftlO^,T»m«M0^± 
W«ffi430|BI^ 011©8Bftft?^5OlU:*5V^ =5mA,t = 150nstf)fl;tift/N 0 

cl cl 

/^*W*PUfctc:6,SlllBM4l©**s*a«ffij8^ilSSffilc^L/t(»T, 
«ffi2i^5) 0 flWRl©*^ Ttt*«40fc±»«tt43©IBl:u HlloGft 
»502K*5V^-a =10mA,t = lOOns^fc^^&ftjlniLfcfc^ &2|E 

c2 c2 

^S42<D^^# H B H Kffi^^ife H e H ffi(^#U/c(^T, #«3fci-3)o *fc, WlO 
T*fBf^40fc±«BJ®S43©raK:, Hllfl>IBikifc«*503fc:&VvCI =10mA 

c2 

, t =i50ns(Dmm^^m\\Ltit^ mimmm4iRx^m2mmm42^m 

cl 

^^,^l|B»«41^^2|B0e42dS*{^^ffi-CiS^^W1i4Oi:f 
, TSl5€S40^±«|J®K43OMfc, Bll<D|BSfi^504I^V^-a =20mA, I 

al c2 

= 10mA,t = 100ns©«ifc/</K*&lWjnLfcfcr6, mK^S410^Wa*l 

c2 

^fc#MffiU:<e£Ufc 01*183) „ tWB4tf>£t, T«R«tt4O£±*|Miffi43<0 

Wfc, 011(&fB»S7#5O5fc:j3VvTI =15mA > t =50nsOS^VV^gl*PL 

a2 a2 

al 

mA, t =5Qxn<Dmfa*A>X&fiilBUtbZ.Z* »lSE«Ui41 ( RtJ { »2lE»l42*S 

al 

*WB2t>L<tttt«3©^, Blll©iB»ife»503fc*5V^n =10mA, t 

C2 Cl 

= 150ns<£m^7l^£MLfc^6, £l&M41fttf$2ftM42##lC# 
*««d>6)IS*ffill*p|fcLfc(tt«4). *fc. *^2t>Ur*R*3©fc*, 
*ajg507t*5V^TI =20mA,I =10mA,t = 150ns, t =50ns©tt^W 

al c2 cl al 
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^lfc(tll), *fc, WBi2<Dkg, Bll©iBft»Jg508K:*5VvtI = 20mA, I 

al 

= 10mA,t = 100ns, t =50naW&'<M&fillJUUtbZ.*> % ^lfE&Jf 41d* 

c2 c2 al 

%&m*b#&nmd&&u m2m®m42*m&nm>bi&&mzm&Ltcw 

1&3) o tjt,Vtte3<Db%.mil<Dm®&&509\Z&^Xl = 15mA, I = 5mA,t 

b2 cl c 

= 150ns, t =50ns(DmM/</^%mi\Lfcb^ Jgl 15^14 l^# H B H jWB^ 

1 a2 

^2lB^420^^nS^^ffit*SSffit©K^^Wfc^i»^k*« 

ffi2:miEM41^|$S4a^2|eM42^Am^tt3:^l|Bm41^ 
««^T^2|E^S42«^|B > ^4:^l|S^S41i:^2|E^«42^^^ 

£fc, «^^ta^^^W^IE^#:44<Di^(9^U##^ini^aiJ^Lfci:i5, 
«l»*f*:Jg401,&^»2«imfr«402^MV^fc^l0fjF«±^±^t« 
Z-bftlOt^tz. vltUS, SlRt#l401, JtTO2^«^S402dS, SgliH&Jf 4 
lS.U ? m2E^S42-©T§P«a40S.t5±§|5m^43^^CO^K^»)?r«]^jLT 

[0007] w fju5^»5f» m^mmm^ mmLtz.fitm*&mm&w-e%mm (*n% 
«o«rwu M®m<Dmm^mRxfmmm<D%?>(x?^bLxG%-T*hz> 0 tut 
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wimwmfcmtK mi «au mi^sc, y, La, Gd, Dy&tm^^Sfitvs^^ 

ttffaMmfrS^, M1({B.L, MliiSc, Y, La, Gd, Dy&tma>Wif£?x6'>& 

[3] itnemM^, $b^M2 m&u M2«zr, Hf&tf si^iikm5'>&<M>- 

[4] MfB^*#:S^> SS>fcM3 (fib, M3&A1, Ga, Mg, Zn, Ta, Ti, Ce, In, Sn, 
Te, Nb, Cr, Bi, Al, Cr, Ge, NRXfCfrbm&tlZ'Jr^kb— O05c^)^tf 

[5] ttjiesmft®^, 

Ml M2 O (i3.U 10<a<40, 0<b<25(M^%)) 

a b 100-a-b 

[6] titimmn&mtK m&#, 

Ml M3 O (ffiU 5<c<45, 0<d<85, 25<c+d<95(J®i L %)) 

c d 100-c-d 

[7] memnfcM#>m&& 

Ml M2M3 O ({fib, 5<e<40, 0<f<25, 0<g<85, 25<e+f+g<95 

e f g 100-e-f-g 

[s] tfo&mnftmtK mi o &^tf, in #mztcm\zmm<Dm mmmmfto 

2 3 

[9] mwrnrnw-mtK mi o -M20 m*m\z.mm<»m mmmito 

2 3 2 

[10] ffifaSiSfWia 5 . £kl£D ({IU DteAl O , Ga O , MgO, ZnO, Ta O , TiO , 

2 3 2 3 2 5 2 
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CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N 

223 2 2252323 34 

tammnfamtK mtf&XMi o ) (M20 ) «&u 2o^ x ^95(moi%)) 

2 3 x 2 100-x 

mmmmwmtK ws(mi o ) (d) «&u 2o^ y ^95(moi%)) 

2 3 y 100-y 

(Ml O ) (M20 ) (D) (ffiU 20^z^90, 5^w^75, 25^z+w^95(mo 

2 3 z 2 w 100-z-w 

1%)) 

fl&fBIBftS^ Sb, Bi, InS.^Snd^)lfmS^^<i: , b-o<D^^i:, Ge£, Te 
ffEIBi!:®^, (Ge-Sn)Te, GeTe-Sb Te , (Ge-Sn)Te-Sb Te , GeTe 

2 3 2 3 

-BiTe , (Ge-Sn)Te-BiTe > GeTe-(Sb-Bi) Te N (Ge-Sn)Te- (Sb 

2 3 2 3 2 3 

-Bi) Te % GeTe - (Bi-In) Te &lKGe-Sn)Te- (Bi-In) Te ©Vvf tlfi*? 

2 3 2 3 2 3 

tiiBRmmtK Zr, Hf, YRXfSfrtomYZtlZ&ft<kh-^<D7zmb, Ga, IaS. 
tuE^ffi®^^ ZrO » HfO , Y O SiO fr&mtiftZ'j>te<i&-<><D&ikto 

2 2 2 3 2 

Ga O , In O &tfCr O 3&>fc»tf ;h/5^*<fcfc-O<0gMb«|fc^tf* 

2 3 2 3 2 3 



WO 2006/051645 



63 



PCT/JP2005/016324 



Bmm^mnxuRimmi^m^m^xu^^tt^mmmmm 
iftmmnfcmz&Wkirzxmz&^x, ^Ktwi Mms c , y, l 3> g 

ffimmMftm%$,Wk-tz>xmz.io^x, ^k^mimsu mussc y, La, g 

, M3&AU Ga, Mg, Zn, Ta, Ti, Ce, In, Sn, Te % Nb, Cr, Bi % AU Cr, Ge, N 
^^C^^(i^^K^-o(7)7n^)^tf % ffi^«22^^240V^^^- 

Ml M20 «&U 5<h<45, 0<i<30(lg^%)) 

h i KKHri 

M1M3 0 (ffiUO<j<50, 0<k<90, 20<j+k< 100(1^%)) 

I k 10O-H 
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M1M2 M3 0 ({SU0<K45^0<m<30, 0<n<90, 20<l+m+n< 

1 m n l(XH-m-n 

ioo 

2 3 

2 3 

-M20 tmtiz, m^24KBm<Dmmmmm^m^m 0 

2 

DJiAl O , Ga O „ MgG\ ZnG\ Ta O , TiO , CeO , In O , SnO , TeO , Nb 

2323 25 2 223 2 22 

O % Cr O , Bi O % A1N, Cr-N, Ge-N, Si N RTfSiCt)>bmiStlZ>'P%:<tb~ 

5 2 3 2 3 3 4 

(Ml O ) (M20 ) (ffiU 15^s<100(mol%)) 

2 3s 2 100-s 

MiBfiSM^fifefii-rsxs-cffl v <&**y9V wz-'fy hk mtf&: 

(Ml O ) (D) ({&U 15^t<100(mol%)) 

2 3 t 100-t 

(Ml O ) (M20 ) (D) MaU 15^u^95, 0<v^80, 15<u+v<100(m 

2 3 u 2 v 100-u-v 

ol%)) 

2 



1/10 




2/10 




3/10 




4/10 




5/10 




7/10 




8/10 



WO 2006/051645 PCT/JP2005/016324 



58 



59 



57 



55 



51 



56 



9/10 



WO 2006/051645 PCT/JP2005/016324 
[011] 



tcl tel t*l 

501 502 503 

























1.1 




























u 

Id 












■4 K 



teJ t*2 t.1 



504 505 506 



t.i t.i 













td 


1.1 






































; 


f 




u 




i 


Lid 









tcl teZ te2 tet 



506 508 509 



10/10 




11 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/016324 



A. CLASSIFICATION OF SUBJECT MATTER 

G11B7/257 (2006 .01) , G11B7/254 (2006 . 01) , G11B7/243 (2006 . 01 ) , G11B7/24 
(2006.01), B41M5/26(2006.01) , G11B7/26 (2006 . 01) , H01L27/105 (2006 . 01 ) , 
H01L45/O0(2OO6.O1) 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

G22B7/257(2006.01) , G11B7/254 (2006 . 01) , G11B7/243 (2006 . 01 ) , G11B7/24 
(2006.01), B41M5/26(2006.01) , G11B7/26 (2006 . 01) , H01L27/105 (20 06 . 01 ) , 
H01L45/00 (2006 .01) 



Documentation searched other than minim um documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kdho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Tbroku Jitsuyo Shinan Kdho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2004-311011 A (Matsushita Electric 

Industrial Co . , Ltd . ) , 

04 November, 2004 (04.11.04), 

Claims 1, 6, 10 to 12, 15, 16, 18, 19; 

Par. Nos. [0033] to [0036], [0041], [0060]; 

Figs. 1 to 4 

& US 2004-0191686 A & EP 1463047 Al 



1-19,22-36 



JP 2004-164850 A (TDK Corp.), 

10 June, 2004 (10.06.04), 

Par. Nos. [0003], [0024], [0032], 

[0043] , [0059] ; Figs. 1 to 3 

(Family: none) 



1-17,20-36 



[0040] to 



Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not considered to 
be of particular relevance 

earlier application or patent but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
21 November, 2005 (21.11.05) 


Date of mailing of the international search report 

06 December, 2005 (06.12.05) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (April 2005) 



INTERNATIONAL. SEARCH REPORT 



International application No. 

PCT/JP2005/016324 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2004-206851 A (Ricoh Co., Ltd.), 
22 July, 2004 (22.07.04) , 

Claims 1, 2; Par. Nos . [0023] to [0027]; Fig. 
& US 2004-0115559 Al & EP 1418575 Al 

JP 2004-310992 A (Matsushita Electric 

Industrial Co . , Ltd . ) , 

04 November, 2004 (04.11.04), 

Full text; all drawings 

& US 2004-0191683 A & EP 1463043 Al 

WO 03/044788 Al (TDK Corp.), 
30 May, 2003 (30 . 05 . 03) , 
Full text; all drawings 

& US 2004-0202895 A & EP 1447795 Al 

JP 11-339314 A (Toray Industries, Inc.), 
10 December, 1999 (10.12.99), 
Full text; all drawings 

6c JP 11-339315 A & JP 11-339316 A 

JP 2003-341241 A (Matsushita Electric 

Industrial Co., Ltd.), 

03 December, 2003 (03.12.03), 

Full text; all drawings 

& US 2003-0190447 Al & EP 1351229 A2 
& CN 1445770 A 

JP 2004-273040 A (Ricoh Co., Ltd.), 
30 September, 2004 (30.09.04), 
Full text; all drawings 
(Family: none) 



1-19,22-36 



1-36 



1-36 



1-36 



1-36 



1-36 



Form PCT/ISA/210 (continuation of second sheet) (April 2005) 



m&mm&-% PCVJP2 0 0 5/0 1 6 3 2 4 



a. SWO!t5»»^»i (HBWSSWMS (IPC) ) 

Int.Cl. G11B7/257 (2006.01), G11B7/2S4 (2006.01), G11B7/243 (2006.01), G11B7/24 (2006.01), B4W/26 
(2006.01), G11B7/26 (2006.01), W1L27/10S (2006.01), H0JL45/00 (2006.01) 



B. 

9l**rtifofc*/M8*» (SHWWKMi (IPC) ) 

Int.CJ. G11B7/2B7 (2006.01), G11B7/254 (2006.01), GJ2B7/243 (2006.01), G11B7/24 (2006.01), B41MS/26 
(2006.01), G11B7/26 (2006.01), HO1L27/105 (2006.01), B01L4S/00 (2006.01) 



0*BSIffl«fSB^« 1 9 2 2- 1 9 9 6$ 

0#B4>BBIM!SB6&« 19 7 1-2005$ 

P*HI8ffl«r«S»^* 1996-200 5$ 

B *H»SSIffl*f3g^a 1994-200 5$ 



c. 



JIT*))-* 






X 


JP 2004-311011 A H&Tfi»gfg*fe3J;#tt) 2 0 
0 4. 1 1. 0 4, [ffljft^U, [»#S6l, [IS^lIl 0] - [If 
*«12l. |M*9151, |»3ftJSl6], [a#Sl8l, [f«#Jf 
19], MI00 3 3] - [0036 1, [0041 1, [0060 1, 
[Ull - 1041 

& US 2004-0191686 A 
& EP 1463047 Al 


1-19, 
2 2-36 



Tyj »lcH*©fc6a:iR-efcoT, StltttRHIi© lfil 



HIH««rSTLfc0 



2 1. 1 1. 2 0 0 5 



HKH2tte*>«i£0 



0 6. 1 2. 2 0 0 5 



0*B^?PiT (ISA/JP) 
Sffi#-§- 1 0 0-8 9 1 5 



5D 



3 5 6 4 



03-3581-1101 3551 



S^PCT/ISA/2 10 (*2-<-S?) (2 0 0 5$4/H 



SBtBS#9 PCT/JP 2 0 0 5/0 1 6 3 2 4 



c 0K#) . 












X 


JP 2 00 4-1 6 4 8 50 A (TDKi^fi) 2 004. 
06. 10, ftfg [0 0 0 3], [0024], (00321, [004 
01 - [0 04 3J, [0 0 5 91, [mn - [HI 3 1 (77^-* 
U 


1-17, 
2 0-3 6 


X 


JP 2004-206851 A (t^liU 3-) 2 0 0 4. 
0 7. 2 2, [M#Sl], [MM 2], im [0 0 2 31 - [0 0 
2 7 1, imn 

& US 2004-0115559 Al 
& EP 1418575 Al 


1-19, 
2 2-36 


A 


JP 2004-310992 A (*fcT*SEM&t*S£?tt) 2 0 

0 4. 1 1. 04, ±X, ±121 

& US 2004-0191683 A 

& EP 1463043 Al 


1-36 


A . 


WO 0 3/04 4 7 8 8 Al (TW — 5*-f — ^tfc^C&tfc) 2 

0 0 3. 0 5. 3 0, ±X ±H 

& US 2004-0 202895 A 

& EP 1447795 Al 


1-36 


A 


JP 11-339314 A OK M*5££tt) 1 9 9 9. 1 2. 

1 o , ±x, £M 

& JP 11-339315 A 
& JP 11-339316 A 


1-3 6 


A 


JP 2003-341241 A (&Tm££tt3££tt) 2 0 

0 3. 1 2. 0 3, £M 

& US 2003-0190447 Al 

& EP 1351229 A2 

& CN 1445770 A 


1-36 


A 


JP 2 0 0 4-2 7 3 0 4 0 A (*|5££rtfc V n — ) 2 0 0 4 . 
0 9. 3 0, £X ±H (77?y-^U 


1-36 



I S A/2 1 0 (2 0 0 5^4^) 



